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M~ARINER 5
TRIAX MAG. FLD. VENUS ENCOUNTER

67-0604-05D

This data set has bsen restored. There was originally one
7-track, 556 BPI tape written in BCD. There is one restored tape
written in ASCII. The DR tape is a 3480 cartridge and the DS tape is
9-track, 6250 BPI. The original tape was created on an IBM 7094
computer and the restored tape was created on an IBM 9021 computer.
The DR and DS numbers along with the corresponding D number are as

follows:

DR0O05473 DS005473 D014476 1 10/19/67 - 10/19/67




REQ. AGENT RAND NO. ACQ. AGENT
VJP RCO610 DJH
MARINER 5
TRIAX MAG FIELD VENUS ENCOUNTER

67-060A-05D

This data set consists of 1, 556 BPI, 7-track BCD tape that was
produced on the IBM 7094 computer. The tape contains 357 card images

on one file.

D# c# TIME SPAN

D-14476 C-11435 10/19/67 - 10/19/67




Table b

i w__-]l e 1850 i Tkl passins throuph a boundary in the solar plisma

SHA 1 — 22 s Closest approach 1o shadow of Veous )

[N £ = 130 min Initinl detection of fouosphere by dual-frequency recciver

DL B = 7.% min Dark limb of planst observed by ultraviolet photomcict
ATMI E — 3.18 min Initin} detection of atmosphere by S-band occultation cxperiment
GO E — 2.0 min “Geametrical occultnlion“——Eanh-spncccraﬂ line of sight intersects
dark limb of planct

.08 E — 4 scc Loss of spacceraft radio signal resulting from occultation

£ E Periapsis

TER E -+ 3.4 min Terminator crossing observed by wltraviolet photometer

QUAD E+ 3.55 min Quadrature; Sun-Venus-Mariner angle 90°

co E + 10.0 min Center of geometrieal occullation

BL E -+ 16.7 min Bright limb crossing observed by ultraviolet photomeler

'3 E e 18 min Final possage through a boundary in the solar plasma

ROS E == 20.6 min | Reacquisition of signal by Galdstong tracking siation
XGO E =~ 22.3 min Exit from geomeirical occultation at bright limb
ATMF  E -+ 23.0 min Final observation of atmospheric eficet on S.band signal
IONF E 4+ 24.0 min Final detcction of ioncsphere by dual-frequency receiver

are overlapping and complementary.
However a puzzling inconsistency ap-
pears. The minimum altitude quoted
for Mariner data (40 km)} and the
maximum guoted for Venera data (26
km) do not indicate overlap, although
-the atmospheric data clearly do. Stated
in another way, the atmosphere at 26
km from Venera (0.7 atm, 313°K) is
observed by Mariner at 6114-km range,
corresponding to an altitude of 58 km.
It will be of great interest to see how

. this discrepancy can ba reconciled.
Uniil both sets of data have been
studied in greater depth, 1t would be
premature to speculate on the cause
of the disagreement.

However it should be noted that the
two American experiments Were made
on opposite sides of the planet, with
the Russian experiment about halfway
botween, and that the shape of Venus
{which determines the conversion from
range to altitude) is completely un-
L nown. The mysteries about Yenus have
by no means ail been dispelied by the
iwo highly successful and complemen-
tary Venus missions in Qciober 1967,

The Mariner V spacceraft (Fig. 1)
was launched from Cape Kennedy at
06 : 01 : 00 U.T. on 14 June 1967. That
day had been selected in advance 1o
optimize the value of the scientific
data ab the planet. An orbit correction
maneuver was performed late on 19
Jung, and the space
Veaus on 19 October at 17:34553.3

V;I_MI,Q,_LS}.O km_'_f_rom the center. It
nassed out of telemetry range caily in
December, and proceeded toward

~ the perihelion of its solar orbit. Like ali
Mariners, this spacecraft was oriented
with respect to Sun and Canopus

- by an attitude control system 10 within
one-hzlf degree about each axis. An
absreviated chronology of significant

1668

Tinstrument  was

assed by

events during the Venus encounter is
given in Table 1, which also lists the
codes used to represcnt the events on
the orbit plots.

Approximately 850 hours of teleme-
try data at 33.33 bits per second were
received by the Deep Space Net during
the first 40 days. Subsequently, at a
data rate of 8.33 bits per sccond, an
additional 1670 hours of data were
received prior to Venus encounter and
about 600 hours were received after
encounter. Near the- planet 937,000
information bits (of which 648,000
were sciontific data) were stored by
the spacecraft tape recorder. These
were transmitted to Earth twice during
the following week.

Of the specifically scientific instru-
ments aboard, four were slightly modi-
fied versions of instruments originally
built for the 1964 Mars mission—the
magnetometer, the plasma probe, the
charged-particle detectors, and the ultra-
violet photometers. The fifth scientific
the dual frequency
radio receiver, The spacecraft science ™,
data subsystem provided the sequencing
command pulses to operate all these
instruments, and transferred their data
outputs to the telemetry subsystem. The
dual frequency receiver provided sci-
entific data whenever it was recciving
signals from the Stanford University
transmitter.  The other instruments

produced data continuously through-

out the fiight. The spacecraft trans-
ponder received commands from Earth
and transmitted data to Earth. In addi-

_tion, it provided the capability for the

range data and the Doppler range-rate,
data required for the celestial mechan-
ics experiment and the radio signal
required for the S-band occultation ex-
periment. . -

The output of the science data sub-

System Was i Dinary digital form, ure

ranged inte a Irame 220 bits in length,
repoated every 50.4 seconds during the
jatter portion of the flight. Buring the
Venus encounter this “real time duly
{ormat” was recorded on the magactc
tape and simultancously sent to the
tclemetry transmitter. In addition th:
data {rom certain cxperiments (ihe
dual-frequency receiver, the ultraviole
photometers, and onc of the charged.
particle detectors) were sumpled mon
[requently and recorded on the tape,
the data storage rale being 133.33 bity
per sccond.

At the time that Mariner flew oy
Venus, iU was 79,764,370 km irom
Earth, so that the transit time for rudio
signals was 266 scconds, To aveid
confusion between spacecraft time and
Earth time, it is convenient 10 speciiy
the times of all encounter events rela
tive to the time of closest approach
(conventionally called “encounter” and
denoted by E).

Figure 2 presents an isometric view
of the orbit from E —210 minutes %
E 430 minutes, a time period which
includes all planet-related observations
except that of the outermost edges of
the hydrogen corona. The spacecrait
approached the dark side of Veaus
from north of the pianct’s orbit, crossed
the piane of the terminator  shorily
after passing periapsis, and was de-
fiected sharply (101.5°) in toward Sun
by the gravitational field.

The motion of the spacecralt in s
actual orbital plane is shown in Fig. 3.
This view is the appropriate oné for
most purposes, as the center of Earh
ties only 1.5° off this plane, and the
linc of sight for the ultraviolet photom-
cters makes an angle of- only 320
with it. Events pertinent to the ulre-
violet experiment and the (wo occuita-
tion experiments are shown on the
figure.

A projection onto the plane of the
terminator (Fig. 4) depicts the orhit
as scen from Sun. This view dent-
onstrates that the spacecraft neves
passed into the optical shadow of e
planet. To have done so would have
caused loss of orientation control. The
minimum distance to the shadow W
more than 2400 km, at E —22 miauss
An additional representation of e
orbit, particularly suited to illustrating
the plasma interaction, is contained i
the following paper (2).

CONWAY W. SNYDER
Jei Propulsion Laboratory,
California Institute of Technology,
Pasadena
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MARINER 5 VENUS ENCOUNTER DATA

The gccompanying printout and cards contain the following informacion
arranged by columns:

(1) Frame count (3 digits: 000 to 796); -

(2) Time in decimal hours X 10° measured from closest approach;
minus hours are before, plus hours after periapeis; example:
-3951 implies 3,951 hours before closest approach,

(3) BXASE' the X component of the magnetic field in Aphrodiocentr.

Solar Ecliptic coordinates; in these coordinates, 2 is paralilel

ASE
to the north ecliptic pole (E) and the pr.se meridiar contains
the vector from Venus to the sun (S); Thus, xASE " YASE X ZASE'

- - . TR N .
YASE T%—§-§T and ZASE E; the units are 10 ? gamma; example:
-122 implies ~1,22 gamma,

(4) BYASE' the Y field component in ASE coordinates.

(3) B the 2 field component in ASE coordinates.

ZASE’ _

(6) B, the field magnitude obtained from the square root of the sums
of the squares of the components; the :aree compone. .s and the
magnitude are averages over one data frame; three v :tor samples
were obtained each frame at unequal interv. s of 1,7, 2/7, and
4/7 of the time between frames; at encounter the latter was 50.4
seconds and the corresponding time intervals were 7.2, 14.4, and
28,8 seconds,

(7) S ASE? the standard deviation of the X field component (BXASE)

over the frame whose number is given in column 1; the units a2
10 2 gamma; example: 30 implies 0.30 gamma,

(8) SYASE’ the standard deviation of BYASE over the frame,
(9) SZASE’ the standard deviation of BZASB over the frame,
(10) $,, the standard deviation of B over the data frame.
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